The region adjacent to the highly immunogenic site and shielded by the middle domain is responsible for self-oligomerization/client binding of the HSP90 molecular chaperone.
We here investigated the mechanism of self-oligomerization of the 90-kDa heat shock protein (HSP90) molecular chaperone, because it is known that this oligomerization reflects the client-binding activity. The transition temperatures for the self-oligomerization of the full-length forms of human HSP90alpha and HtpG (bacterial HSP90), i.e., 45 and 60 degrees C, respectively, were identical to those for the dissociation of the recombinant N domain (residues 1-400 of human HSP90alpha and residues 1-336 of HtpG in our definition) from the remainder of the molecule. The N domain of human HSP90alpha expressed in Escherichia coli was oligomeric, and the oligomerization activity was localized within residues 311-350, i.e., C-terminally adjacent to the highly immunogenic site (residues 291-304). Particularly, residues 341-350 were critical on oligomerization. On the other hand, residues 289-389 were indispensable for the interaction with the M domain (residues 401-618) of the molecule. Oligomer formation of the N domain was efficiently suppressed by its extension until Lys546, i.e., residues 401-546, which is required for the interaction with the N domain. Among highly conserved amino acids at residues 289-400, Trp297, Pro379, and Phe384 were essential for the interaction with the M domain. With these observations taken together, we propose as the activation mechanism of HSP90 molecular chaperone that heat stress induces the liberation of the oligomerization/client-binding site of residues 311-350 by disrupting the intramolecular interaction between residues 289-389 and 401-546.